Two existing methods for solving a class of fuzzy linear programming (FLP) problems involving symmetric trapezoidal fuzzy numbers without converting them to crisp linear programming problems are the fuzzy primal simplex method proposed by Ganesan and Veeramani [1] and the fuzzy dual simplex method proposed by Ebrahimnejad and Nasseri [2] . The former method is not applicable when a primal basic feasible solution is not easily at hand and the later method needs to an initial dual basic feasible solution. In this paper, we develop a novel approach namely the primal-dual simplex algorithm to overcome mentioned shortcomings. A numerical example is given to illustrate the proposed approach.
Introduction
In optimizing real world systems, one usually ends up with a linear or nonlinear programming problem. For many cases, the coefficients involved in the objective and constraint functions are imprecise in nature and have to be interpreted as fuzzy numbers to reflect the real world situation. The resulting mathematical problem is therefore referred to as a fuzzy mathematical programming problem. After the pioneering work on fuzzy linear programming by Tanaka et al. [3, 4] and Zimmermann [5] , several kinds of fuzzy linear programming problems have appeared in the literature and different methods have been proposed to solve such problems [6] [7] [8] [9] [10] [11] [12] . One important class of these methods that has been highlighted by many researches is based on comparing of fuzzy numbers using ranking functions. Based on this idea, Maleki et al. [13] proposed a simple method for solving fuzzy number linear programming (FNLP) problems. They also applied an special kind of FNLP problems, involving fuzzy numbers only in objective function, as an auxiliary problem for solving fuzzy variable linear programming (FVLP) problems. Ebrahimnejad et al. [14] developed their method for solving bounded linear programming with fuzzy cost coefficients. Then MahdaviAmiri and Nasseri [15] used the certain linear ranking function to define the dual of FNLP problem as a similar problem that lead to an efficient algorithm called the dual simplex algorithm [16] for solving FNLP problems. Based on these algorithms, Ebrahimnejad [17] investigated the concept of sensitivity analysis in FNLP problems. Of course, Mahdavi-Amiri and Nasseri [18] and Mahdavi-Amiri et al. [19] proposed two efficient algorithms for solving FVLP problems directly without need of any auxiliary problem. Moreover, Nasseri and Ebrahimnejad [20] suggested the fuzzy primal simplex method to solve the flexible linear programming problems directly without solving any auxiliary problem. Then, Ebrahimnejad et al. [6] gave another efficient method namely primal-dual simplex method to obtain the fuzzy solution of FVLP problems. Ebrahimnejad and Nasseri [21] used the complementary slackness for solving both FNLP problem and FVLP problem. Hosseinzadeh Lotfi et al. [9] discussed full fuzzy linear programming (FFLP) problems of which all parameters and variable are triangular fuzzy numbers. They used the concept of the symmetric triangular fuzzy number and proposed an approach to defuzzify a general fuzzy quantity. After that Kumar et al. [11] proposed a new method to find the fuzzy optimal solution of same type of fuzzy linear programming problems.
Recently Ganesan and Veeramani [1] introduced a new method based on primal simplex algorithm for solving linear programming problem with symmetric trapezoidal fuzzy numbers without converting them to crisp linear programming problems. Ebrahimnejad et al. [7] extended their method for situations in which some or all variables are restricted to lie within fuzzy lower and fuzzy upper bounds. After that, Nasseri and MahdaviAmiri [22] and Nasseri et al. [23] developed the concept of duality of such problems that led to a new method based on dual simplex algorithm [2] . However, dual simplex algorithm begins with a basic (not necessarily feasible) dual solution and proceeds by pivoting through a series of dual basic fuzzy solution until the associated complementary primal basic solution is feasible. In this paper, we describe a new method for solving linear programming problem with symmetric trapezoidal fuzzy numbers, called the primal-dual algorithm, similar to the dual simplex method, which begins with dual feasibility and proceeds to obtain primal feasibility while maintaining complementary slackness. An important difference between the dual simplex method and the dual simplex method is that the primal-dual simplex method does not require a dual feasible solution to be basic. This paper is organized as follows: In Section 2, we give some necessary concepts of fuzzy set theory. A review of linear programming problems with symmetric trapezoidal fuzzy numbers and two methods for solving such fuzzy problems are given in Section 3. We develop and present a fuzzy primal-dual algorithm to solve the fuzzy linear programming problems in Section 4 and explain it by an illustrative example. Finally, we conclude in Section 5.
Preliminaries
In this section, we review the fundamental notions of fuzzy set theory (see [1, 7, 24] 
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Conclusions
Ganesan and Veeramani in [1] proposed a new approach based on primal simplex algorithm to obtain the fuzzy solution of fuzzy linear programming problem sy ased on the interesting been established by Ganesan and ch can be expected to be
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